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We Claim: 



1 . A creped fibrous web herein in the creping pro^s the Yankee dryer surface 
is treated with a creping adhesive that comprises: 

a) an adhesive composition comprising organic^olymers having in the polymer 
backbone amine groups selected from the group (Consisting of primary and secondary 
amines ^mixtures of primary and secondary amines and a zirconium compound ^ v ^ 
having a valence of plus four suitable for cr^sslinlring by ionic crosslinking with 
cellulosic paper products, 
^b)| in an amount sufficient to pron^6te improvement in adhesion and to effect 
creping. 

2. The creped fibrous wep of Claim 1 wherein the organic polymer having primary 
and secondary amine groups is selected from the group consisting of chitosan, polyvinylamine, 
polyvinyl alcohol-vinyl amine an/Mlyaminoamide. 

3. The creped fiproiW webtfr Claim 1 or 2 wherein the zirconium compound is 
selected from the group ransistin fof ammonium zirconium carbonate, zirconium 
acetylacetonate, zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium ^rconium carbonate, zirconium sodium phosphate and sodium 
zirconium tartrate. 




4. The creped fibrous web of Claim 1 or 2 wherein the zirconium compound is 
ammonium zirconium carbonate. 



57 The creped fibrous web of Claim 1 or 2 wherein about 0. 1 to about 0.8 pounds 
of the adhesive formulation are added for each ton of cellulosic papermaking fiberil^Ae^ 
aque 
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6. The creped fibrous web of Claim 1 or 2 wherein about 0. 1 to about 1 0 pounds 
ofjfh^cationic softene^ebonder are added for each ton of thfe ceUulosic papermaking fibers in 
^3ie)aqueous furnish. 

7. The creped fibrous web of Claim 6 wherein^ nitrogenous softene^ebonder 
is selected from the group consisting of imidazolines, anydo amine salts, linear amido amines, 
tetravalent ammonium salts, and mixtures thereof 



8. The creped fibrous web of Claim 7 wrareii^fhe)salt has the following structure: 

[(RCO)2EDA]HX 

wherein ED A is a diethylenetriamine residue, R is pie residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion. 



9. The creped fibrous web of Claim 6 wherein{t&^salt has the following structure: 

[(RCQ^m^CHjhNR'jHX 
wherein R is the residue of a fatty acid having fiojn 12 to 22 carbon atoms, R is a lower alkyl 
group, and X is an anion. 



1 0. The creped fibrous web of Clai 
amido amines and imidazolines of the fi; 
(i) OH 



e 



(») 



wherein die soften^r/Jlebonder is a mixture of linear 

owing structure: 

H X 6 HO 
I I II 

C,7H 3 3-C-rfCH2-CH 2 -N <6 -CH2-CH 2 -N-C-C,7H33 

I 

R* 

and 

CH r CH 2 
fl I X 6 / I 

CnH^-C-N-CHrCHrN® N 
/ \ // 
R' C 
I 

CnH33 



wherein X is an anion 
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11. A creped fibrous web where in the crepuig process the Yankee dryer surface is 
treated with a creping adhesive that comprises: 

a) an adhesive composition comprising polyvinyl alcohol-vinyl amine 
copolymer of the following structure: 



-H 2 C — CH 



H 2 C - CH 

L 



NH 2 



n 



jp; 



wherein m and n have values of about 1 to 99 and about 99 to 1 respectively, and a 
zirconium crosslinking agenthavuig a valence of plus fourjthat can be crosslinked 
by ionic crossIinkinj£|witl/cellulbsic paper products, 

b) in an amoyfit sufficient to promote improvement in adhesion and effect the 
creping. 



1 2. The creped fibr< ms web of Claim 1 1 wherein the zirconium compound is 
selected from the croup consisting of ammonium zirconium carbonate, zirconium 
acetylacetonate,yzirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium zirconium carbonate, zirconium sodium phosphate and sodium 
zirconium tartrate. 




13( The creped fibrous web of Claim 1 1 wherein the zirconium compound is 
ammonidm zirconium carbonate. 



1 4. The creped fibrous web of Claim 1 1 wherein about 0. 1 to about 0.8 pounds of 
the adhesive formulation are added for each ton of cellulosic papermaking fibers in the aqueous 

/sh. 
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1 5. Hie creped fibrous web of Claim 1 1 wherein about 0. 1 to about 1 0 pounds of 
rifid cationic softene^ebonder are added for each ton of the ceUulosic papermaking fibers in the 



aqueous furnish. 



1 6. The creped fibrous web of Claim 1 5 Lherein the nitogenous softene^ebonder 
is selected from the group consisting of imidazolines, amido amine salts, linear amido amines, 
tetravalent ammonium salts, and mixtures thereof) 

17. The creped fibrous web of Claim/16 wherein the salt has die following 
structure: 

[(RCO^EDAJHX 

wherein EDA is a diethylenetriamine residue, Kis^Si^esidue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anioa 



1 8. The creped fibrous web of |C1$ 
structure: 



wherein R is the residue of a fatty acid havi 
group, and X is an anion. 



ein the salt has the following 



1 9. The creped fibrous web 
of linear amido amines and imidazolines o: 



)NHCHiCH 2 >2NR']HX 



Jm 



12 to 22 carbon atoms, R is ^rfoV^alkyl 



(0 



OH 



of Claim 15 wherein the softene^ebonder is a mixture 
the following structure: 



H X 8 



H O 

i ii 

CnHaa-C-N-CHj/CHrN^^-CHrN-C-CjTHsa 



K 



and 
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00 



OH CJIrCHj 

0 I x 6 / 

C17H33-C-N-CH2-CH2-N® / N 
/ / // 
R' / C 



C17H33 



wherein X is an anion. 



20. A creped towel wherejn in the creping process die Yankee dryer surface is 
treated with a creping adhesive that/comprises: 



a) an adhesive composition comprising organic polymers having in the polymer 



backbone amine grGups4e!ected from the group consisting of primary and secondary 
amines^mixtures of prinjarx and secondary amines and a zirconium compound 



if 




having a valence 
cellulosic paper 
b) J in an ami 
creping. 



2 1 . Thef creped to^e 




litable for crosslinking by ionic crosslinking with 
: sufficient t^promote improvement in adhesion and to effect 



/of Claim 20 wherein the organic polymer is selected from the 
group consisting i)f chitosan, polyvinylamine, polyvinyl alcohol-vinyl amine and 
polyaminoamic 



22. / The creped towel of Claim 20 or Claim 21 wherein the zirconium compound is 
selected from the group consisting of ammonium zirconium carbonate, zirconium 
acetylace/onate, zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium zirconium carbonate, zirconium sodium phosphate and sodium 
zirconium tartrate. 
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23. The creped towel of Claim 20 or Claim^l wherein the zirconium compound is 
ammonium zirconium carbonate. 

24. The creped towel of Claim 20 or £laim 21 wherein about 0. 1 to about 0.8 
pounds of the adhesive formulation are added fpr each ton of cellulosic papermaking fibers in 
the aqueous furnish. 



25. The creped towel of Claim 20 or Claim 21 wherein about 0. 1 to about 10 
pounds of^cationic soften^ebonder^re added for each ton of the cellulosic papermaking 
fibers in(me)aqueous furnish. 



26. The creped towel of Claim 25 wherein ^ nitrogenous so ftenei^ebonder is G***^ 
selected from the group consisting pi imidazolines, amido amine salts, linear amido amines, 
tetravalent ammonium salts, and jnixfure^fhereof 

27. The creped to\y& of (plaim 26 Mierein ^7salt) ias the following structure: 

CO)2EDA]HX 

wherein EDA is a diethylenfetriaminjWesidue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X i&an anion. 



28. The creped towel of Claim 25 wherein the salt has the following structure: 

[(RCONHCH 2 CH 2 )2NR , ]HX 
wherein R is the residue of a fatty acid having from 12 to 22 carbon atoms, R' is a lower alkyl 
group, and X is an anion. 



29. The/creped towel of Claim 25 wherein the softene^ebonder is a mixture of 
linear amido amii/es and imidazolines of the following structure: 
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(0 



(u) 



OH HX 9 / HO 

> 1 LZ 1 1 

Ci 7 H33-C-N-CH 2 -CHr>r 7 CH2-CHrN-C-Ci7H33 



OH 



CH2-CH2 



/ 



C 17 H33-C-N-CHrCH2-N <9 N 

\ // 
/R' C 



CitHs 



wherein X is an anioa 




30. A creped towel where in#e"fcreping process the Yankee dryer surface is treated 
with a creping adhesive that comprise 

a) an adhesive composition comprising polyvinyl alcohol-vinyl amine copolymer 
of the following stnicture: 



H 2 C 



m 



wherein m and n have values of about 1 to 99 and about 99 to 1 respectively, and a zirconium 
crosslinking agent havihg a valence of plus four that can be crosslinked by ionic crosslinking 
with oeHulosic paper products, 

b) ) in an pmount sufficient to promote improvement in adhesion and effect the 
?reping. 




3 1 . The creped towel of Claim 30 wherein the zirconium compound is selected from 
the group consisting of ammonium zirconium carbonate, zirconium acetylacetonate, zirconium 
acetate, zirconium carbonate, zirconium sulfate, zirconium phosphate, potassium zirconium 
carbonate, zirconium sodium phosphate and sodium zirconium tartrate. 
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32. The creped towel of Claim 30 wherein the zirconium compound is ammonium 
zirconium carbonate. 



33. The creped towel of Claim 30 wherein about 0.1 to about 0.8 pounds of the 
adhesive formulation are added for each tonyof cellulosic papermaking fibers in {he aqueous) 
( furnish. 




34. The creped towel of Claim 30 wherein about 0. 1 to about 1 0 pounds o(th^ 
cationic softenejj^bonder are added lpr each ton of the cellulosic papermaking fibers in the 
aqueous furnish. 



35. The creped towel of Clajm 34 wherein the nitrogenous softeneij^ebonder is 
selected from the group consisting of imidazolines, amido amine salts, linear ami do amines, 
tetravalent ammonium salts, ana mixiuregihereof. 



36. The creped to^vel of CSbinySS wherein tfi^salt has the following structure: 

y [(RCO)2EDA]HX 
wherein EDA is a diethylerfetriamine residue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion. 



37. The creped towel of Claim 34 wherein the salt has the following structure: 

[(RCONHCH 2 CH 2 )2NR , ]HX 
wherein R is the residue of a fatty acid having from 12 to 22 carbon atoms, R* is a lower alkyl 
group, and X is an anion . 



38. Tne creped towel of Claim 34 wherein die softene^ebonder is a mixture of 
linear amido amines and imidazolines of the following structure: 
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(0 



00 



OH H X 8 / HO 

i i i / ii 

C17H33-CN ^-CHr^-CJHrCHrN-C-CnHaa 



CH2-CH2 



wherein X is an anioa 




C17H33 



39. A creped tissue 
treated with a creping adhesive 
a) an adhesive coi 
backbone amine gro; 
amines or mixtun 
having a valence 



in the creping process the Yankee dryer surface is 
mprises: 

on comprising organic polymers having in the polymer 
selected from the group consisting of primary and secondary 
pjrimarv^nd secondary amines and a zirconium compound 
suitable for crosslinking by ionic crosslinking with 



cellulosic paper/ 

b) in an amount sufficient to promote improvement in adhesion and to effect 
creping. 

40. The creped tissue of Claim 39 wherein the organic polymer is selected from the 
group consisting of chitosan, polyvinylamine, polyvinyl alcohol-vinyl amine and 
polyaminoamiae. 



41 ./ The creped tissue of Claim 39 or Claim 40 wherein the zirconium compound is 
selected fi/om the group consisting of ammonium zirconium carbonate, zirconium 
acetylacetonate, zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium zirconium carbonate, zirconium sodium phosphate and sodium 
zirconium tartrate. 
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42. The creped tissue of Claim 39 or Claim 40 wherein the zirconium compound is 
ammonium zirconium carbonate. j 

I 

43. The creped tissue of Clain^39 or Claim 40 wherein about 0. 1 to about 0.8 
pounds of the adhesive formulation are anded for each ton of cellulosic papermaking fibers in 
the aqueous furnish. 

44. The creped tissue of Claim 39 or Claim 40 wherein about 0. 1 to about 10 
pounds of die cationic softener/detyonder ?re added for each ton of the cellulosic papermaking 
fibers in the aqueous furnish. 



45. The creped tissue of Claim 44 wherein the nitrogenous softene^ebonder is 
selected from the group consisting oftimidazolines, amido amine salts, linear amido amines, 
tetravalent ammonium salts/an i mixjtures thereof. 

46. The crepecy tissu^ofCtaiqi 45 wherein the salt has the following structure: 

[(RCO) 2 EDA]HX 

wherein EDA is a dieth^enetriankine^esidue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion. 



47. The crpped tissue of Claim 44 wherein the salt has the following structure: 

[(RCONHCH 2 CH 2 )2NR , ]HX 
wherein R is the residue of a fatty acid having from 12 to 22 carbon atoms, R' is a lower alkyl 
group, and X is an anion . 



48. The creped tissue of Claim 44 wherein the softener/debonder is a mixture of 
linear amido anfines and imidazolines of the following structure: 



39 



(0 



OH HX 6 HO 

D I 1/ II 

Ci7H33^-N-CH2-CHrl^-CH2-CHrN.C-CnH33 



00 



OH 

1 1 

C17H33-C-N-CH; 



wherein X is an anion. 

49. A creped tissue whe 
with a creping adhesive that comp 
a) an adhesive com; 
the following structure: 




creping process die Yankee dryer surface is treated 



rising polyvinyl alcohol-vinyl amine copolymer of 



•H 2 C - CH - 
NH 2 



wherein m and n h^ve values of about 1 to 99 and about 99 to 1 respectively, and a . 
zirconium crosslinjang agent having a valence of plus four that can be crosslinked by 
ionic crosslinking/with cellulosic paper products, 

b) in an amount sufficient to promote improvement in adhesion and effect the 
creping. 

SO. The creped tissue of Claim 49 wherein the zirconium compound is selected 
from the group consisting of ammonium zirconium carbonate, zirconium acetylacetonate, 
zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium phosphate, potassium 
zirconium carbonate, zirconium sodium phosphate and sodium zirconium tartrate. 
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51. The creped tissue of Claim 49 wherein me zirconium compound is ammonium 
zirconium carbonate. / 

/ 

52. The creped tissue of Claim 49 whefrein about 0. 1 to about 0. 8 pounds of the 
adhesive formulation are added for each ton of c4lulosic papermaking fibers in the aqueous 
furnish. 

53. The creped tissue of Claim 49 wherein about 0. 1 to about 1 0 pounds of the 
cationic softener/debonder are added for ejtch ton of the cellulosic papermaking fibers in the 
aqueous furnish. 



54. The creped tissue of Claim 53 wherein the nitrogenous softener/debonder is 
selected from the group consisting of imidazolines, amido amine salts, linear amido amines, 
tetravalent ammonium salts, and mb^ur^s thereof. 



55. The creped tissue o; 

wherein EDA is a diethylenetri 
22 carbon atoms, and X is an aAion. 



4 wherein die salt has die following structure: 
CO>2EDA]HX 
e reiflue, R is the residue of a fatty acid having from 12 to 



56. The creped tissue of Claim 53 wherein the salt has die following structure: 

[(RCONHCH 2 CH 2 )2NR , ]HX 
wherein R is the residue otf a fatty acid having from 12 to 22 carbon atoms, R' is a lower alkyl 
group, and X is an anion 



57. The creped tissue of Claim 53 wherein the softener/debonder is a mixture of 
linear amido amines and imidazolines of the following structure: 
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• 



(0 



OH HX" HO 

B I \T I B 

C 17 H33-C-N-CH r CHrir-CHrCH2-N-C-CnH33 



(ii) 



wherein X is an anion. 




C17H33 



58. A creping adhesive composition comprising organic polymers having in the 
polymer backbone amine groups selected from the group consisting of primary and secondary 
amines or mixtures of primary anfll secondary amines and crosslinkable zirconium compounds 



having a valence of plus four sui/ 
the polymer and zirconium coi 



from the group cons/sting o^chit 
polyaminoamide. 



e for crosslinking with cellulosic paper products wherein 
fund are^crosslinkable at the drying surface. 



59. The adhesive ctombosha^n of Claim 58 wherein the organic polymer is selected 



►an, polyvinylamine, polyvinyl alcohol-vinyl amine and 



60. The creping adhesive of Claim 58 or Claim 59 wherein the zirconium 
compound is selected from die group consisting of ammonium zirconium carbonate, zirconium 
acetylacetonate, zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium /zirconium carbonate, zirconium sodium phosphate and sodium 
zirconium tartrate. 



61. The/creping adhesive of Claim 58 or Claim 59 wherein the zirconium 
compound is ammonium zirconium carbonate. 
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62. A creping adhesive composition comprising polyvinyl alcohol-vinyl amine 
copolymer of the following structure: 



H 2 C — CH- 
OH 



m 



-n 2 c — CH - 
NH 2 



n 



wherein m and n have values of about 1 toy99 and about 99 to 1 respectively, crosslinkable at 
the drying surface with zirconium compojunds having a valence of plus four suitable for ionic 
crosslinking with cellulosic paper produt 



63. The creping adhesive of Claim 62 wherein the zirconium compound is selected 
from the group consisting of ammonium zirconium carbonate, zirconium acetylacetonate, 
zirconium acetate, zirconium carbofriate, zirconium sulfate, zirconium phosphate, potassium 
zirconium carbonate, zirconium sodium phosphate and sodium zirconium tartrate. 



Si 



64. The creping adhesiye of £laim 62 wherein the zirconium compound is 
ammonium zirconium carbonate. 



65. A method ofi 
fibrous web and a Yankee dryer 



repipg a fibrous web that comprises providing to the interface of a 
cro^sunked creping adhesive comprising: 



a) an adhesive composition comprising organic polymers having in the polymer 
backbone amine groups selected from the group consisting of primary and secondary 
amines or mixrures of primary and secondary amines and a dialdehyde or zirconium 
crosslinking agent having a valence of plus four that can be crosslinked with cellulosic 

paper produces, wherein the crosslinking agent is added directly on the Yankee .with 

/ ^ 
the copolymer without prior mixing with die copolymer, or the crosslinking agent isH 

added to the copolymer just prior to spraying without reacting the crosslinking agent ) 

with the copolymer, 
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b) in an amount sufficient to promote improvement in adhesion, 
fibrous web from said Yankee dryer by creping it off with a crepurtg blade. 



66. The method of creping a fibrous web of Claim 65 wherein the organic polymer 
having primary and secondary amine groups is selected from the/group consisting of chitosin, 
polyvinylamine, polyvinyl alcohol-vinyl amine and polyamino^mide. 

67. The method of Claim 65 or Claim 66 wherein the zirconium compound is 
selected from the group consisting of ammonium zirwnium carbonate, zirconium 
acetylacetonate, zirconium acetate, zirconium carjfonate, zirconium sulfate, zirconium 
phosphate, potassium zirconium carbonate, zii^bnium sodium phosphate and sodium 
zirconium tartrate. 

68. The method of Claim 6p or Claim 66 wherein the zirconium compound is 
ammonium zirconium carbonate. 

69. The method of Claim 6^t5rSlaim 66 wherein about 0. 1 to about 0.8 pounds of 
the adhesive are added for eacn tonrof cellujosic papermaking fibers in the aqueous furnish. 



70. The met 
structure: 



5m 65 or Claim 66 wherein the dialdehyde has the following 



0 
I 



H - C -[CH 2 ]„- C - H 
wherein n xsjkn integer having a value of 0 to 3. 

The method of Claim 65 or Claim 66 wherein the dialdehyde is glyoxal. 



72. The method of Claim 65 or Claim 66 wherein about 0. 1 to about 1 0 pounds of 
ti6nic softener/debonder are added for each ton of the cellulosic papermaking fibers in the 
aqdeous furnish. 
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73. The method of Claim 72 wherein a nitrogenous softengr/debonder is selected 
from the group consisting of imidazolines, amido amine salts, linear amido amines, tetravalent 
ammonium salts, and mixtures thereof 

74. The method of Claim 73 wherein the salt Jafas the following structure: 

[(RCO) 2 EDA]HX 

wherein EDA is a diethylenetriamine residue, R is }Ke residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion. 



75. The method of Claim 74 wherein the salt has the -following -structure: 

[(RCONHCH 2 CH 2 ) 2 NR , ]HX 
wherein R is the residue of a fatty acidyhaving from 12 to 22 carbon atoms, R is a lower alkyl 
group, and X is an anion . 



76. The method of Claim 73 
amido amines and imidazolines of the ii 



wherein the softener/debonder is a mixture of linear 
Mowing structure: 



(0 



(ii) 



H X HO 

J 1 I 

,7H 3 t-C-N-CH2-CH2-N®-CH2-CH 2 -N-C-CnH 3 3 

I 

R' 
and 

0 H CH 2 -CH 2 

1 I X 9 / I 
C,7H 3 3-C-N-CH 2 -CH 2 -N® N 

/ \ // 
R C 
I 

C17H33 



wherein X is an anion. 
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77. A method of creping a fibrous web that comprises providing p the interface of a 
fibrous web and Yankee dryer crosslinked creping adhesive comprising: 

a) an adhesive composition comprising polyvinyl alcohol-Yinyl amine 
copolymer of the following structure: 



-H 2 C — CH 



OH 



m 



NH 2 



wherein m and n have values of about 1 to 99^ and about 99 to 1 respectively, and a 
dialdehyde or a zirconium compound having a valence of plus four that can be 
crosslinked with cellulosic paper produce, wherein the crosslinking agent is added 
directly on the Yankee with the copolymer without prior mixing with the copolymer, or 
the crosslinking agent is added to the^opolymer just prior to spraying without reacting 
the crosslinking agent with the copolymer, 

b) in an amount sufficient to promote improvement in adhesion, removing said 
fibrous web from said Yankee c^yeroy creping it off with a creping blade. 



78. The method of Claim 6o or Claim 77 wherein a towel is recovered. 



79. The method (/f Claim 7^tfherein the zirconium compound is selected from the 
group consisting of ammonium zirconium carbonate, zirconium acetylacetonate, zirconium 
acetate, zirconium carb^ate, zirconium sulfate, zirconium phosphate, potassium zirconium 
carbonate, zirconium /odium phosphate and sodium zirconium tartrate. 



80. The/ method of Claim 77 wherein the zirconium compound is ammonium 
zirconium carbonate. 



81 . / The method of Claim 77 wherein about 0. 1 to about 0.8 pounds of the adhesive 
are added f&r each ton of cellulosic papermaking fibers in the aqueous furnish. 
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82. The method of Claim 77 wherein the dialdehyde has $fe following structure: 

O O 

B II 

H - C -[CH 2 ] n - C 
wherein n is an integer having a value of 0 to 3. 

83 . The method of Claim 77 wherein the diakfehyde is glyoxal. 

84. The method of Claim 77 wherein about 0.1 to about 10 pounds of cationic 
softener/debonder are added for each ton of the c^llulosic papermaking fibers in die aqueous 
furnish. 



Jgenous softener/debonder is selected 
le salts, linear amido amines, tetravalent 



85. The method of Claim 84 whe; 
from the group consisting of imidazolines, mndo \ 
ammonium salts, and mixtures thereof. 

86. The method of Claim 8$ whe^injhe salt has the following structure: 

;0)2EDA]HX 

wherein EDA is a dietfiylenetriamii^ residue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anioii 



87. The method of (JHaim 86 wherein the salt has the following structure: 

[(RCONHCH 2 CH 2 ) 2 NR , ]HX 
wherein R is the residue of ^ fatty acid having from 12 to 22 carbon atoms, R' is a lower alkyl 
group, and X is an anion. 



88. The memod of Claim 85 wherein the softener/debonder is a mixture of linear 
amido amines and imidazolines of the following structure: 
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(0 



(ii) 



OH HX 8 Hi 

CnHss-C-N-C^-CHz-Tj^-CHz-CHi-^-C-CnHss 
R' 
and 

OH CH 2 -jCH 2 
|| I X 6 / 

CnH33-C-N-CH 2 .CH 2 -N® /N 

/ \ /// 
R' 

C17H33 



wherein X is an anion. 



89. A method of creping a fibfous web to recover a tissue that comprises providing 
to the interface of a fibrous web and a^ankejs dryer a crosslinked creping adhesive 
comprising: 

a) an adhesive composftic n^nprising organic polymers having in the polymer 
backbone amine groups selected fromthe group consisting of primary and secondary * 
amines or mixtures of primary andsecondary amines and a di aldehyde or zirconium 
crosslinking agent haying a valence of plus four that can be crosslinked with cellulosic 
paper products, wherein the crosslinking agent is added directly on the Yankee with 
the copolymer without prior mixing with the copolymer, or the crosslinking agent is 
added to the copolymer just prior to spraying without reacting the crosslinking agent 
with the copoljmier, 

b) in an amount sufficient to promote improvement in adhesion, removing said 
fibrous web from said Yankee dryer by creping it off with a creping blade. 



90. Th& method of creping a fibrous web to produce a tissue of Claim 89 wherein 
the organic polymer having primary and secondary amine groups is selected from the group 
consisting of cmtosan, polyvinylamine, polyvinyl alcohol-vinyl amine and polyaminoamide. 
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9 1 . The method of Claim 89 or Claim 90 wherein the zirconium compound is 
selected from the group consisting of ammonium zirconium carbonate, zirconium 
acetyl acetonate, zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium 
phosphate, potassium zirconium carbonate, zirconium sodium phosphaje and sodium 
zirconium tartrate. 

92. The method of Claim 89 or Claim 90 wherein the zirconium compound is 
ammonium zirconium carbonate. 

93. The method of Claim 89 or Claim 90 whereinAbout 0. 1 to about 0.8 pounds of 
the adhesive are added for each ton of cellulosic papermaking fibers in the aqueousfurnish. 



94. 
structure: 



The method of Claim 89 or Claim 90 wherein the dialdehyde has the following 



H - 



O 

II 

C -[CH 2 ] n 



C -/ 



wherein n is an integer having a value of 0 to 3. 



95. The method of Claim 89 or Claim 90 vttjefein the dialdehyde is glyoxal. 



96. The method of Claim 89 or Claim 90 wherein about 0. 1 to about 1 0 pounds of 
cationic softener/debonder are added for each ton of the cellulosic papermaking fibers in the 
aqueous furnish. 

97. The method of Claim 96 wherein a nitrogenous softener/debonder is selected 
from the group consisting of imidazolines, ^nido amine salts, linear amido amines, tetravalent 
ammonium salts, and mixtures thereof. 



98. The method of Claim 97 wnerein the salt has the following structure: 

[(RCO) 2 EDA]HX 
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wherein EDA is a diethylenetriamine residue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion / 



99. The method of Claim 98 wherein the salt has the following structure: 

[(RCONHC^C^W'JHX 
wherein R is the residue of a fatty acid having from 12 to Jl carbon atoms, R* is a lower alkyl 
group, and X is an anion . 



1 00. The method of Claim 97 wherein the tt>ftener/debonder is a mixture of linear 
amido amines and imidazolines of the following structure: 



(0 



(") 



(A 



H O 



III 

Ci7H 33 -C-N-CH2-CH2^r-CH2-CH 2 -N-C-Ci7H 3 3 
R 



OH 
II 

Ci 7 H33-C-N-CH 2 -CH 2 
/ / 
R' 




17"33 



wherein X is an anion. 



101. A method of creping/fi brous web to recover a tissue that comprises providing to 
the interface of a fibrous web and Yankee dryer crosslinked creping adhesive comprising: 
a) an adhesive composition comprising polyvinyl alcohol-vinyl amine 
copolymer of the following structure: 



I 2 C-f- CH 



m 



-H 2 C - CH - 
NH 2 
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wherein m and n have values of about 1 to 99 and about 99 to 1 respectively, and a 
dialdehyde or a zirconium compound having a valence of plus four hat can be 
crosslinked with cellulosic paper products, wherein the crosslipking agent is added 
directly on the Yankee with the copolymer without prior mjaang with the copolymer, or 
the crosslinking agent is added to the copolymer just pnpr to spraying without reacting 
the crosslinking agent with the copolymer, 

b) in an amount sufficient to promote improvement in adhesion, removing said 
fibrous web from said Yankee diyer by crepingqt off with a creping blade. 

102. The method of Claim 101 wherein/flie zirconium compound is selected from the 
group consisting of ammonium zirconium carbonate, zirconium acetylacetonate, zirconium 
acetate, zirconium carbonate, zirconium suljiate, zirconium phosphate, potassium zirconium 
carbonate, zirconium sodium phosphate grijTso^ium zirconium tartrate. 



103. The method of Clair 
zirconium carbonate. 



wherein the zirconium compound is ammonium 



104. The method of Claim 101 wherein^&bout 0.1 to about 0.8 pounds of the adhesive 
are added for each ton of cjwlulosic papeimaltfrig fibers in the aqueous furnish. 

105. The m^diod of Claim 101 wherein the dialdehyde has the following structure: 

0 O 

1 ~ I! 

H - C -[CH 2 ]„- C - H 
wherein n is an/integer having a value of 0 to 3. 

10ft The method of Claim 101 wherein the dialdehyde is glyoxal. 



1 07. The method of Claim 1 0 1 wherein about 0. 1 to about 1 0 pounds of cationic 
softenfer/debonder are added for each ton of the cellulosic papermaking fibers in the aqueous 
fumfeh. 
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108. The method of Claim 107 wherein a nitrogenous softener/debonder is selected 
from the group consisting of imidazolines, amido amine salts, linear amido amines, tetravalent 
ammonium salts, and mixtures thereof. 

1 09. The method of Claim 1 08 wherein the salt has )tie following structure: 

[(RCO^EDAJ 

wherein EDA is a diethylenetriamine residue, R is the residue of a fatty acid having from 12 to 
22 carbon atoms, and X is an anion. 



110. The method of Claim 1 09 wherein 7 die salt has the following structure: 

[(RCONHCH 2 CH 2 )2NR1HX 
wherein R is the residue of a fatty acid having from 12 to 22 carbon atoms, R' is a lower alkyl 
group, and X is an anion. 

111. The method of Claim A 0i wherein die softener/debonder is a mixture of linear 
amido amines and imidazolines of/the following structure: 



HO 

z »' 'J H 

CnHas-C-N-Cfo-CHr^CHz-CHz-N-C-CnHjs 

R 




0 H CH2-CH2 

1 I X 6 / I 
Ci 7 H 3 3-C-N-CH 2 -CHrN® N 

/ \ // 
R' C 
I 

C17H33 

wherein X ik an anion. 
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